SUMMARY In 40 patients with cirrhosis and oesophageal varices transmural variceal pressure was assessed endoscopically by fine needle puncture and related to endoscopic signs as well as to the severity of liver disease. Transmural pressure was significantly (p<0O01) higher in the presence of a red colour sign (26-7 (7-8) cm H20) than in its absence (19 1 (6-6) cm H20). Transmural pressure, however, was not significantly related to diameter or number of varices (diameter >5 mm: 23-7 (8-4), diameter '5 mm: 22-2 (7-9) cm H20; number >3: 23-2 (8&0), number _3: 222 (7 8) cm H20). The Child status (Child A: 23-9 (8&0), Child B/C: 21-3 (8-1) cm H20) and individual Child-Pugh parameters including ascites (ascites present: 23-2 (8 3) cm H20, ascites absent: 22 8 (8-1) cm H20) were not significantly related to transmural variceal pressure. We conclude that the endoscopic visibility of a red colour sign on the varices is associated with a high transmural oesophageal variceal pressure. Our results favour the hypothesis that variceal pressure may be of major importance for the development of the red colour sign.
, diameter '5 mm: 22-2 (7-9) cm H20; number >3: 23-2 (8&0), number _3: 222 (7 8 ) cm H20). The Child status (Child A: 23-9 (8&0), Child B/C: 21-3 (8-1) cm H20) and individual Child-Pugh parameters including ascites (ascites present: 23-2 (8 3) cm H20, ascites absent: 22 8 (8-1) cm H20) were not significantly related to transmural variceal pressure. We conclude that the endoscopic visibility of a red colour sign on the varices is associated with a high transmural oesophageal variceal pressure. Our results favour the hypothesis that variceal pressure may be of major importance for the development of the red colour sign.
Cherry red or haematocystic spots on the variceal surface (red colour sign'), have been supposed to be risk factors for oesophageal variceal haemorrhage in patients with portal hypertension.' It has been suggested that this endoscopic sign corresponds histologically to dilated intraepithelial blood filled channels communicating with subepithelial capillaries." The pathogenesis of the red colour sign is unknown and its relationship to haemodynamic parameters in patients with cirrhosis has as yet not been evaluated. Only recently, measurement of variceal blood pressure has become a new approach in the evaluation of portal hypertension.' We hypothesised that an increase in blood pressure may be associated with the development of the red colour sign. We therefore measured transmural oesophageal variceal blood pressure in cirrhotic patients with Table  2 ). The transmural pressure was significantly higher, however, in patients in whom the red colour sign was seen on the varices than in the other patients (26.7 (7) (8) cm H20 v 19-1 (6.6) cm H20, p<001, related, however, to the variceal diameter ( Table 3) . None of the endoscopic criteria including the red colour sign ( (Table 1 ) comprised only few Child C patients and did not include patients with very small varices because we feel that exact puncture of these vessels is difficult. Many patients with large varices and no previous bleeding were included because of the relatively large number of patients referred to our endoscopy unit for prophylactic sclerotherapy during the study period.
Evidence has been presented that the red colour sign' is a bleeding risk indicator in patients with oesophageal varices.2 This endoscopic sign corresponds to dilated blood filled channels lying within and beneath the squamous epithelium and communicating with subepithelial capillaries.'4 Interobserver variability in rating of the presence or absence of the red colour sign has been shown to be low." Thus, the influence on our results by an observation bias is probably minor. Chronic variceal hypertension might cause impairment of variceal tissue structure by 'erosion from within'3 and lead to the development of these lesions. This has been suggested earlier' and is supported by the present study: Transmural oesophageal variceal pressure was nearly 40% higher in the presence than in the absence of the red colour sign. The finding of a significant correlation between variceal blood pressure and the presence of the red colour sign seemed to be independent from other factors, since neither variceal pressure nor the red colour sign were significantly related to any of the various endoscopic, clinical and laboratory parameters assessed in the present study. The only exception was that the red colour sign was observed in significantly more patients in whom the number of varices exceeded three. This may be the result of the larger variceal surface in these patients. On the other hand, small pressure differences between patient groups with and without the criteria listed in Table 3 may have been missed due to a rather small number of patients in the present study (type II error).
Oesophagitis'2 -that is, 'erosion from without"' has been suggested4 to be unlikely to play a major role in the development of the red colour sign and was only occasionally associated with the red colour sign in our patients (Table 1) .
Although in contradiction to the results of some,'" but not all'4 authors the absence of a significant correlation between variceal pressure and diameter or number of varices is not a surprise. An 
